The association between coalworkers' pneumoconiosis having a well-defined radiological appearance and rheumatoid arthritis was first noted by Caplan (1953) and subjected to critical epidemiological investigation by Miall, Caplan, Cochrane, Kilpatrick, and Oldham (1953) . The population examined by Miall et al. consisted of all miners and ex-miners volunteering for a routine chest radiograph in a Welsh mining valley. Another study by Caplan, Payne, and Withey (1962) was based on a selected series of miners. Several authors have described cases in a variety of dust hazards but not on an epidemiological basis.
In Caplan's original description the lesions were described as multiple, well-defined, round opacities, 0 5 to 5 cm. in diameter, distributed throughout the lung fields. In contrast, the lesions of progressive massive fibrosis (P.M.F.) tended, in the early stages, to be less well defined, more irregular in outline, fewer in number, and to appear in the upper zones. They seldom appeared without a background of category 2 or 3 simple pneumoconiosis, whereas rheumatoid pneumo- In time rheumatoid pneumoconiosis became increasingly recognized in people without arthritis, though in many the serum gave positive tests for rheumatoid factor. Lesions less typical than those originally described were also recognized as examples of rheumatoid pneumoconiosis. Caplan et al. (1962) related the presence of rheumatoid arthritis or positive serum tests to other radiographic appearances in coal miners. They studied two groups.
One group had nodular, discrete round opacities, 03 to 1-0 cm. in diameter, varying from a few confined to the upper zones on the one hand to innumerable ones resembling a snowstorm on the other. These lesions were in the main smaller than the ones originally described as rheumatoid pneumoconiosis and, because of their size, could be included in the nodular form of simple pneumoconiosis either category 1, 2, or 3 (I.L. O., 1959) , depending on their profusion.
The other group had mixed nodular and irregular opacities-a few round and/or irregular opacities on a background of no pneumoconiosis or category 1 simple pneumoconiosis-particularly when there was or had been evidence of cavitation.
They The collieries, all in the East Midlands coalfield, were visited by a chest x-ray unit operating the Periodic X-ray Scheme of the National Coal Board. The scheme is described by Rogan (1963) Out of a total of 21,557 men who had radiographs, the incidence of rheumatoid pneumoconiosis (55 cases) is 0-26%. Definite and probable cases have been considered together in the analysis which follows.
In Figs 1, 2, and 3, total P.M.F., non-rheumatoid P.M.F., and rheumatoid P.M.F. have been plotted against simple pneumoconiosis prevalence. Because of the small number of men affected at any particular colliery there is considerable scatter Group 2 3 0-5 9 %/0 simple pneumoconiosis (collieries F-P)
Group 3 6-0-8-9 5'0 simple pneumoconiosis (collieries Q-U)
Group 4 9-0-11*9% simple pneumoconiosis (colliery V)
Group 5 120-14-9 % simple pneumoconiosis (colliery W) Table III. of individual results, especially in Figure 1 . Although there is a clear trend of increasing total P.M.F. with increasing pneumoconiosis prevalence, the data fit the regression curve much better when rheumatoid cases are excluded (Fig.  2) . Fig. 1 the fit of the data is poor (x=26.5 with 9 degrees of freedom, 0.01>P>0.001), but for non-rheumatoid P.M.F. and rheumatoid P.M.F. it is quite satisfactory (X2=8-49 with 7 degrees of freedom, P=0.3 and x2=7-83 with 5 degrees of freedom, P=0.2 respectively) It would have been more satisfactory had more collieries with a high pneumoconiosis prevalence been available for study. That they were not is due to the low general prevalence in the East Midlands; colliery W has in fact the highest prevalence in this coalfield. Further observations might well have altered the curves.
In Table III In Table IV (Attygalle, Harrison, King, and Mohanty, 1954) , and with P.P.D. tuberculin (Gross, 1960) and by the failure of antituberculosis treatment to influence P.M.F. in coal miners (Rogan, 1963) .
The possibility that the mechanism is immunological rather than infective has been developed by Vigliani and Pernis (1958) and Pernis (1963) . They postulate that mineral dust, in producing cellular damage, releases abnormal protein substances from cells and that an auto-immune reaction develops to these in a proportion of subjects. Such subjects then develop fibrohyaline lesions. They suggest that the part played by tuberculosis in the experimental studies is similar to the use of Freund's adjuvant. Although silica has been used in experimental work, the theory may equally well apply in other forms of pneumoconiosis. The recognition of an association between rheumatoid arthritis, an accepted autoimmune disease, and pneumoconiosis gives some support to the hypothesis. One difficulty in accepting the auto-immune hypothesis is the finding that the attack rate of P.M.F. is related to the background category of simple pneumoconiosis. The latter is related to the weight of dust in the lungs (Rivers, Wise, King, and Nagelschmidt, 1960) . The reaction therefore appears to be related not only to the presence of an antigen (the result of cell damage produced by dust) but also to its amount. There would be a serious objection if the mechanism were allergic, but it does not rule out an immunological process (Vigliani and Pernis, 1958) (Noonan, Taylor, and Engleman, 1963 (Cochrane, 1962) , so that only those with a marked auto-immune disturbance will develop large shadows. In collieries with more pneumoconiosis the number of rheumatoid cases will be increased, a greater proportion being of atypical form and less oftzn accompanied by arthritis or positive serological tests; at the same time ordinary P.M.F. will appear in an increasing proportion of men with complicated pneumoconiosis. In collieries with a large amount of pneumoconiosis there will be many large opacities, the vast majority being ordinary P.M.F. Classical areas of rheumatoid pneumoconiosis will still occur and be recognizable, particularly in younger men and those less affected by dust; atypical cases will also be found, but usually with a higher background category and increasingly difficult to differentiate from ordinary P.M.F., especially in older age groups. This may give an impression that the prevalence of rheumatoid pneumoconiosis is lower than at less dusty collieries, where the dust component is less and cases are more easily recognized. Our particular awareness of rheumatoid pneumoconiosis is due to the low level of pneumoconiosis in the East Midlands, where it forms a substantial proportion of all large opacities.
The number of rheumatoid pneumoconiosis cases will also be influenced by the amount of rheumatoid disease in the community. This does vary in different localities (Miall, 1955) . In this series there seemed to be an excess of cases in the Mansfield area, but this was not statistically significant when sero-positive cases only were considered. No information is available on the total prevalence of rheumatoid arthritis in the area.
